At present only little is known about the phytases of plant seeds in spite of the fact that this group of enzymes is the primary determinant for the utilization of the major phosphate storage compound in seeds, phytic acid. In this study we report on the cloning and characterization of cDNAs encoding one of the groups of enzymes with phytase activity, the multiple inositol phosphate phosphatase (MINPP). Four wheat cDNA´s named TaPhyIIa1, TaPhyIIa2, TaPhyIIb and TaPhyIIc and three barley cDNA´s named HvPhyIIa1, HvPhyIIa2 and HvPhyIIb were isolated. The ORF´s were from 1548 to1554 bps and the level of homologies between the barley and wheat proteins ranged from 90.5 to 91.9%. All cDNAs contained an N-terminal signal peptide encoding sequence while a KDEL-like sequence, KTEL, was present at the C-terminal indicating that the enzyme is targeted to and retained within the endoplasmic reticulum. Expression of TaPhyIIa2 and HvPhyIIb in Escherichia coli revealed that the MINPP´s posses a significant phytase activity with narrow substrate specificity for phytate. The pH and temperature optima for both enzymes were 4.5 and 65ºC and the Km´s for phytate 246 and 334 μM for the wheat and barley recombinant enzymes respectively. The enzymes are inhibited by several metal ions, in particular copper and zinc. With the exception of TaPhyIIb, the other cDNA´s were present during late seed development and germination. We conclude that MINPPs constitute a significant part of the endogenous phytase potential of the developing and germinating barley and wheat seeds.
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